Structural and conformational features relevant to the anti-tumor activity of calicheamicin γ 1I.
The structural and conformational features of the potent 10-membered enediyne-containing calicheamicin γ 1I that account for its remarkable DNA site-specific binding and cleavage are reviewed. A variety of spectroscopic and biophysical techniques were used to gain insight into the binding and stereospecific DNA cleavage of this potent antitumor agent. These include gel-shift cleavage assays, atom transfer NMR experiments, drug-DNA conformational studies, circular dichroism, and capillary electrophoresis. Computational descriptions are described for the DNA binding and cleavage of calicheamicin and its activated transient intermediates based on density functional and molecular mechanics calculations. In addition, the structure and clinical utility of calicheamicin immunoconjugates for antibody-targeted chemotherapy is presented.